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(57) Abstract: 

PROBLEM TO BE SOLVED: To prolong a back focus at 
a wide angle and to sufficiently correct a distortion 
aberration and the chromatic aberration of magnification 
by specifying a relation among the focal distances of a 
whole projective lens system and first-third lens groups 
and the air intervals of the respective lens groups. 

SOLUTION: A first lens group 1 has strong negative 
power and secures a back focus. A second lens group 2 
has positive power and makes bounced light beams on 
an axis into almost parallel light beams. A third lens 
group has positive power. When the focal distance of the 
whole projective lens system is set to fO, the focal 
distance of the first to third lens groups 1-3 f1g-fg3, 
the air interval of the first and second lens groups 1 
and 2 to d6, the air interval of the second and third 
lens groups 2 and 3 to d9, the air interval when a part 
between the trailing end of a final lens to an image 
face is set to be air to bf, the relation of expressions 
-0.8<f 1 g/f2g<-0.7. -0.5<(f 1 g-d6+f2g)/f0<-0. 1 . 



0.85<bf/f3g<0.95 and 0.2<d9/f3g<0.4 is satisfied. 
COPYRIGHT: (C)1999.JPO 




(19)0*Sf|$fTJt (JP) 



02) i2r IS i|# 1^ ^ ^ (A) 



1-194265 



(51)Int.a* 
G0 2B 13/04 
13/16 
G0 3B 33/12 
H0 4N 5/74 



F I 

G 0 2 B 13/04 
13/16 
GO SB 33/12 
H0 4N 5/74 



fff*3gC[>»9 OL (ife: 10 H) 









000005S21 














(szmmB 


¥fiE10^<19g8) 1 ^ 7 H 




:*cEfl?PmTe*i?RStl006S» 






































(72)35M« 





































(54) m^<o>&m 



C57) CSi^] 

i. iE©-'<'7-©l|3 U>XgfU>Xi€:iix/c3i*^ 

(i£-C*«D, miU>Xg¥. ^2U>XS¥. msu^xn 

«-en^n2t5t«±©b>x-c«BE3m:ci-5.. aisa 



j1- 




CL CD 


















^5 



t 

1 



1 

- 0 . 8 < f lg/f2q< -0,7 

- 0 . 5 < ( f ip- d 6+ f 2g) / f 0< - 0 . 1 
0. 8 5<bf/f3g<0. 9 5 

0, 2<d9/f3q<0, 4 

^ C <b «r!^® <!: ^ ^S^^ U > X. 

[if3}<^2 ] I? 1 u>x©:»,.iSS§gt^ fx me\yZy 
XcDm-SSBSH^ f 6. U^XCDDS^^t'T'ST^:'-^ 

0. 029< (f 0/f 1) /i/cil- (f0/f6) /ud6 
<0. 0 3 5 

(om%^m^^^m^m i ociBig(D!g^u>Xo 

X?¥;(>5 2fe©U>X, ^3 b>XSf3^5 3t4ccZ)U>X-C^ 
^n^m 1 ^/cJi2 tcfaSScz)!S::¥u>X, 
[ii3j<Ji4 ] m\ u>xm^3ftou>x. :^2 u> 

^m^. 1 ^/c»2 ^faiScDK:^u>Xo 

u>X^fflc^/cBft^J£AtS:^^xr-Ar'^oT, ^?®<b 
X6C J: 0 Syte^r^:7e;Sira^^±CD5fe^^iS:!3:=?r -51!Jftf* 

im^ms ] fS^Ji7tCiBiScr>trr'^:7-ni/x:57^S: 



(2) i^gg^ 1 1 - 1 9 4 2 6 5 

2 

[000 1 ] 
[0002] 

[000 3] :^^-ili<^^ff^:S'aibTR. BS 
^ o ^ :7- y XA^rlftffl 3 ^k<om^B^'<^^)\-(Omm 

[0004] 

J:^3&Jft^U'>XRc>*':7-at^xi7^tc«. t<TO<fc^^ 
30 Pp^SIt^j^'^-^j^Co 

(1) ^'-^ y^y'VXA^mmLfcy'aiyx,p^ 

rtt. u>x<h?feif>'>-^^;i/<Dra(c:^#«:^PBi*ifi:>s<h*r 
^<Dr. i^7jr-/7x<z)Si^!S:^L/>X3&Si£:^sr& 

(2) ^/c. tJ^'-^^D-r i5;:7*t;XAtC^ftT'2>A*fftCD 

40 ( 3 ) mmm'inrccommm l < $ n -e, -r- 

u >X(7)jEiii^ft(Dj|3Scc i o r «7^gr iftl^^i ?c o 

(4) i|#ig^2 -2 2 8 6 20#>&fRtC(i. 
50 -:^X<b'^U-fe>h ':;^J^1$iSftiRMS:IBiEL./cS^ 



(3) 

3 

[0005] -^^m^-X. fulEFplJli^M^f -5 feor* 
[0006] 

a ^ 2 u >Xi¥cDji.«j5j^)IS^ f 2a ^ 3 u >xafcD:^ 

PS^de. ^2 U>Xgf<tm3 U>X^<i:0^^fe1P§;^ 
d9. :®:ifi^U>Xf^iS:«^^emffi^t?^'r^r^<i:U/c 
i # CD^mraPi^ b f i -r 5 <i: . 

- 0 . 8 < f lg/'f2g< -0.7 

- 0 . 5 < ( f iq- d 6+ f 2q) / f 0< - 0 . 1 

0. 8 5 < b f/ f 3q< 0 . 9 5 30 
0. 2<d9/^f3g<0. 4 

[0 0 0 7 ] mri2<DJ:^3^j:jg:^u>X(cj:n^^. 

U > X^t^ i r -5 C i W: <fc -:> r ft ^> 0 i^cC 6 ;g 

[0008] mrf5!8:^u>xcc*5i^r«. n i u>x<z) 

^.•j^JEM^fl. ^6 b>X(DM,c^^[eggi;|:f 6, ^1 U> 
Str ST 1/ d6a:T'5> <b . 

0. 0 2 9< ( f 0/f 1) /i/di- (f 0/f 6) /iyd6 

<0. 0 3 5 

^fi±V^^o 50 



J^fcW 1 1 - 1 9 4 2 6 5 

4 

[0 00 9] i:/c. HI U>X|¥3{>53tS:cDU>X. ^2 
U>XS|7&i2tt(DU>X. ^3 U>Xi¥:;5>5 3«CC3r)U>X 

[00 10] ttc. mi u>xm:^^3tx<Di^>y:. mz 

U>Xp:«j5 2tSc(DU>X. ma U>Xgp35U*fccDU>X 
r'ASC<!:;??5|[f$t^t^ mrfB0<t ^^jriS^b >XCCJ:n 

[0 0 1 1] */c. *Hft 2 8 F :^>>'^'--;&5 
2, 5t^TT'*SC<!:3^?^^ff^L(.^o F :^>^^'-;^)^^2 . 5 

[0 0 1 2 ] S/c. *^aj<^)!!ft^Jifc^S¥i^X7^A«, 

Wr^ct^W^t-r^o miiBcDJ:5j^c|*fr.}fc^i3:^>' 
X'rAtcJ:tit^l9:3f^gt;&5^5&:»< . < ^ ;:,:.o 

[0013] ^/c. ^^0JCDt'x:tr7'Pt;?x fff 

iBSS^ u > X I ^ /c t' :t C2 i;^ ^ ^ ^ T'fe o 
^&^m^^^ t . mriBK:^ u > Xi mriB^rBm^ira^ 

[0 0 14] mnE(D^^tj:\:^y':ty'x:ii:>:^^ ^(^^tl 
fS^CDfe*5J:<ffliE$tlTU-SCDt?W. ^©3 

[ooi5]t5^c. :^^m<D')ry'uty:^^ ^{t.^ m%z 
X. S^u>x*^6g:^^ti/c3fe^}/T0ftcfs$^^i 

x^^ccj:titi. K:^£Eg|^^^c*fi:^U'>Xo/cd?):3> 

[00 16] $/c. :fl%?aov;l/5^tfi;?3>->X7^A 
t J. miiB tf r :t 7'a X >7 iS? ?r ffl I -7;!/ 5=- fcf s;? a > 1^ 

x^'J-->i. tfilftcOmiiBt:'r^:7-pt^^^^<b, 
luiB<D«fc^^cv;U^t'>?a>5>;^f*AtCj:ti«. iSM-^W 



(4) 

5 

[0017] 

[ooi8]ig2u>xg¥2 ummmmD^i^maymmvi 

ji-fn^tiiE-rs. 20 

CO 0 1 9 ] 112 U>Xaf2 ins Ur^XgfS <t©F^© 

tt±3ieEg« Wjie^tc jfi < . c ©ra©^raiB%g!{fc s 

•t±rt,^3^©^.n&^gt«s:ftbnct.i. 

C©^FBlPi*5S(,^tii^$/!)5ig< Aj:^. C©A:«), ^ 

[0 02 0 ] :$:|^BftBior)S:^U>X«. S:^U>X 
±^©M,'#.SB§84' f 0. 1^ 1 lx>Xi¥ 1 ©J^,#JBit* f 1 
q. »2U>XSf2W>X©M.^.IEfll;&f 2q. ^3 
Xgf3©#-.'=5SEM%f 3q. ^1 U>Xi#l i^2 U>X 30 
af2 <k©^^P^Ri^:d6. 112 U>Xi¥2<kl|3 U>X 
gf3<t©S^iaRI5:d9. **»U>XmJS3!P6^M$T 

T©5S; (1 ) ~ (4) ©PI#*?iJSU-Ct»-5). 
[0 02 1] 

^ < 1 ) -0.8 < f lci/f2q< - 0. 7 

^ ( 2 ) -0.5 < ( f iq- d 6+ f 2p) / f 0< - 

0. 1 

S(3) 0. 8 5<bf/'f 3q<0. 9 5 
S;(4) 0. 2 <d9/f3q<0. 4 40 
S; ( 1) 0 1 U>Xgf<!:m2 U^XgfiO.'^y-© 
IttCBgr-SSCr. Tl®€:)@;^-5tll2 U>Xgfr©|ft± 

[0 02 2 : (2 ) ^1 vyxmt^z u>xm 



1 1 - 1 9 4 2 6 5 

6 

[0 02 3] S: (3) ti. ^N'-j. i'7*-*Xi||3 u> 
Xg=fi©hb(CBg-r€.^t?. TSg?rM^-2.i^S:!&sS<!iS 
0, ±PI^M;l^t^fflAStiiE-C^Jtci,». ^ (4) {*. 

113 i^'^xmo^^^K^-iicidt^mz i^>xmtm3 u> 
xaf©sR5{cM-rs^r-. TK^MxSi. as*M**^ 

1^3 U>Xg¥©^>XS*sA§<^cO. 3>^'>'i' 

[0024] *5^ifejf^?j 1 Buies^ (1 ) ~ ( 4 ) © 

BB^^?^SU-Cl^-£.©r-, i'7*-*;^^i^SHL.. 

[0 02 5] S m 1 U>X©M.'^-Sgg!^ f 1. H 
6 U>X©M*Sg^4: f 6, 1^ 1 U>X©D^tc>f=f^S 

i/d6iT5i. OT©SC (5) ©ia«g=Sr?®S-r&C<i:Ai 

^<5> 0. 0 2 9< (fo/fl) /vdl- (fo/ 

f 6) / V d6< 0 . 0 3 5 

S; (5) HI uvxiiie ^>x©y^••7-i-€•t^^ 

n©U>X©Tf -^J^iCgg-riSi-C. {S^©felR^©M 

lEicmmr^. ( 5 ) ©m i ]s«m 1 i'>x<Dism<D 

feffiIE©tg:^^^U. ll2JiKH6 P>X©f§^©feffl 
iE©#^**-r. S; (5) ©TPI^M^2)i, f^f^©fe 
ttiE:^Si«i:"5. ±BBJ&®;iii. liS^©fe1iiEja«iJi 
^irO. *>'3Slft*i:r^x«:%»3. ffe©iRM4>liiE*SHSt 

[0 02 6] Jy±©J:^{cj6teJ^,^l {ca^«JS??ix>X 

-JufproffliEi. ■7^U'-b> 1- y i'tt^f-fTc^s. 20 

©^S¥©F^««l±7fc^*Hi(J^tf ^c©-C, 2 o®g^©^ 

o©ep©f^.5fflj©eF©aE*s©iS3*s^{t-r.s©r-, c 
©l?arai!i^ia!if 5ci«:j:or7=-u-fe> h y y i'tt 

[0027] (^ife©ff$,^ 2 ) 0 9 «. ^V0m 2 «C<?^ 

^B!*i{SJil;;*:!9:¥>'XT-A©1tBJS-c*€.. J9::f:u>X4 
mUWMJm. 1 ris 1/ & ©r* ^. 5 «?e:^m?r 

Wk^C^ X -f a r $ B*^.© 7^-;<7XSrcb 

^mm^ 5 tcjf^^^t nfc3fe#«^!S:¥ u->x 4 tc j; o r 
y*-:^xm7K.it.:Ki^W$tii>. S^u>X4{c||jg 
B?Ji-C7i^t/cS^u>x^fflu;z>ci(cj:-,r, ®¥ 

[0028] (m&<Dmm3) wiioa. mmi^ms ic 



(5) 



1 1 - 1 94265 



(i, m&Jim 1 X'9rkLtci^<OX'$>^o 9a. 9b. 9 c 

i^t^^m^Bmr^mm^^mm'Px. 9a. 9b. 9 

0{3:#. ^c7)3e^^^T^fe^^7fe^^r. 1 1 

i0^^9a. 9b. Qc^mmr^o ^rBm^mm^9 

a. 9b. 9ctct3:W, iff. /*0 3ai7)7fe^#5(;^?f^^$ 10 
n. Cti^:)K^^tSfe^iiS;3fe^l^l OCcJ:^^'^^^ 

[0029] (mmmmA ) mi i w*^0joiufeB 

m4cci^.^VTy''ui;>:x:^^a:>mfSLmx^^^o si icc 

t'-r :t P X ^ 1 3 ^C^JgB.^. 3 Xfjk Ufc t' 

mmmmm^n^ c tf)^x^ 
[0030 ] {mmm^m 5 ) m 2 ktmm^. 5 ocf;^ 

^-^JV^y^iy^lyiyy^T-ACOmfSmx^^. \ 1 kt^U 

»J - 19 2 0 ^Bjti^^^JSar -2) lft«t&S!!|nl * 30 

(SI) 
r i (mm) 



*5§r^So Hj^#>ft^{iB^#.^SiJlpl3§2 occjrorsnx^ 
=f :7"u e;^ :x: ^ 1 7 CC^ffJB 3 T'tS b/c e 

'f*y'ut>:^^^^m\.^i>ct(^j^'z^x. Wi^wmii^'p 
c^^m^^^{i>rj:i:^mnmti:^m^m^c^i)^xt^. 

[003 1 ] 

[»fe^?n mmm(tcr>\,^xtm'rio mmn-^ 

[003 2] (mtm 1 ) Hi^t^iJ 1 ©S^ \y>X(DmfSL 
^..■^.SEgt f = 3 0 . 7. <S^=5 3. * 



6 6"), PSJt 1 : 2. 45 
(5) O^B^. JiiTW:^ 



74 
1 8 



2. 4 5 
ilifta>=29° (28. 

iuiBsK ( 1) - 

[0 03 3] flp/^f2Q=-0. 
(f ig- d 6+ f 2q)/ f 0= - 0 . 
b f/ f 3q= 0 . 8 9 
d 9/ f 3q= 0 . 3 1 

( f 0/f 1) /ydl- ( f 0/f 6) /i/d6= 0. 033 
5 

01(C^i^L/c. ri ( i = l--! 7) tiU^XSEOffl 
^^S. di ( i = 1 --1 6) tiU>X/l^/c{iU>X 

n i (i = 1-^9) &\y>X(OeiBX<Dm^rr^X^ 
5. i^i ( i = 1 --9 ) Ji§U>X(Z)e^-C(DT^;^-^|^ 

[0034] 



r 1= 
r 2 = 
r 3= 
r 4= 
r 5= 
r 6= 
r 7= 
r 8= 
r 9= 
r 10= 



72.977 
414.065 
53.077 
17.721 
159.854 
28.507 
53.301 
-32.608 
-61.697 
835-927 



di (mm) 

dl= 5.00 

d2= 0.40 

d3= 2.20 

d4= 12.47 

d5= 2.00 

d6= 16.60 



d7= 
dS= 
d9= 
dl0= 



11.63 
2.10 

17.40 
2.20 



n 1 

n 1=1.81264 

n 2= 1.59143 

113=1.62554 

n 4= 1.70348 
n 5=1.81264 



Vl= 25.3 

i>2=61.0 

U3= 57.9 

lf4= 47.7 
J>5=25.3 



n 6= 1.81264 1/6=25.3 



12 (a) . (b) 



r 11= 46.678 dll= 5.10 

r 12= -1091.424 dl2= 8.00 n 7= 1.59143 1^7=61.0 

r 13= -39. 749 dl3= 0.30 

rl4= 58.441 d 14= 10.00 n 8= 1.59143 l>'8=61.0 

r 15= -111.401 dl5=11.83 

r 16= 0.000 d 16= 40.00 n 9= 1.51825 1>9=63.S 
r 17= 0.000 



1 (Oimv>Xi)iM.0tj:^^mm^^Lrn.^?,CtAiiio 

[0 03 5] {mmm2) mmm2<DW^\y:yxa:>vit)S. 
mi)^u>x3^vmi&^iT,xi.^^(DicMox, ^mmz 

Fi-'^.>-i-=2. 4 6. mj^M^f = 30. 8. i§m = 
5 2. 9. .^il«a>=2 9* ( 2 8. 5 3" ) , PSit 
1:2.4 6T-*^. MSeSC ( 1 ) ~ (5) 

C0036]flq/f2q=-0. 73 X 



(6) i^gg^ 1 1 - 1 9 4 2 6 5 

10 

* ( f iq- d 6+ f 2q)y f 0= - 0 . 2 6 
b f/ f 3g= 0 . 8 9 
d9/f3q=0. 34 

(fO/fl) /vdl- (fo/f 6) /j/d6=0. 029 
9 

SaCcj^L/ci. ri ( i = 1~ 1 9) «b>X&ffiOft 
d i ( j = 1~1 8) itly^Xj^^fcitiy^X 

ni ( j = 1 ~1 0) {J. ^^>X©e^-C©E^f^r• 
lO v1 ( i = 1~ 1 0) K§U>Xcr>ei^-C®T5' 











r i 


(mm) 


d1 (mm) 


r 1 




55 . 518 


di 


= 5.00 


r 2 




186.592 


d2 


= 0.40 


r 3 




50.583 


d3 


= 2.20 


r 4 




19.179 


d4 


= 10.83 


r 5 




202.099 


d5 


= 2.00 


r 6 




26.630 


d6 


= 21.63 


r 7 




65.020 


d7 


= 11.70 


r 8 




-25.801 


d8 


= 2.20 


r 9 




-67.315 


d9 


= 18.34 


r 10 




-266.527 


dlO 


= 2.20 


r 11 




56.568 


dll 


= 5.00 


r 12 




-137.945 


dl2 


= 8.00 


r 13 




-40.507 


dl3 


= 0.30 


r 14 




127.057 


dl4 


= 7.00 


r 15 




-89.616 


dl5 


= 0.30 


r 16 




70.320 


die 


= 10.00 


r 17 




-135.613 


dl7 


= 10.80 


r 18 




0.000 


dl8 


= 40.00 


r 19 




0.000 







n i 

n 1=1.81264 



WX=25.3 



n 2= 1.59143 V2=61.0 



n 3= 1.62286 

n 4= 1.70348 
n 5=1.72311 



U3= 60.1 

u4= 47.7 
U 5= 29.3 



n 6= 1.72311 V 6= 29.3 



n 7= 1.48914 1^7=70.2 



n 8= 1.49845 8= 81.2 



n 9= 1.48914 



u9= 70.2 



( a ) . ( b ) , ( c ) Ci*ifeM2 cofSMiRH. 

[0 03 7 ] imMMs) mtm3<DW^u>x(Dmif& 

mvit. F:^>A--=2. 40. M.'^jmf = 30. 
8. i^m=52. 9. mmno =2 9' (2 8. 4 5 

• ) . nmt 1 : 2 . 4 6 r^^o wiesc ( i ) - 
(5) (D^mm^. j^T^c^^, 

[0038] f iq/ f 2g= - 0. 7 7 
(*3) 

r i (mm) di (mm) 

r 1= 62.723 d 1= 6.00 

r 2=210.142 d 2= 0.58 

r 3= 43.274 d 3= 2.20 



4 1 



n 10= 1.51825 V 10= 63.8 



^ ( f iq- d 6+ f 2q)y f 0= - 0 
b f/ f 3g= 0 . 9 0 
d 9/ f 3p= 0 . 2 8 

(f0/fl)/vdl- (f 0/f 6) /i/d6=0. 034 
3 

05CC73^L/c. ri ( i = 1^1 Q) ^tU>X&m<D^ 
mm^i^, d i ( i = 1^1 8) «U'>X/lS/cttU>X 

ni ( i = 1 - 1 0 ) #U>X(De|gr'(DS»T^-c 
$)^o i^i ( i = 1-^ 1 0) «SU>X(^>ei^"CO[)Ty 



40 



[0039] 



n 1 

n 1=1.81264 



u 1 

i/l= 



25.3 



n 2=1.62286 V2= 60.1 



(7) 



11 



^mW- 1 1 - 1 9 4 2 6 5 
12 



r 4= 


20.312 


d 4 = 


8.50 










r 5= 


335.730 


d 5 = 


2.50 


n3= 


1.48914 


U3= 


70.2 


r 6= 


22.350 


d 6= 


24.40 










r 7= 


62.723 


d 7= 


9.00 


n4= 


1.67000 


1/4= 


48.0 


r 8= 


-30. 568 


d 8= 


2.20 


n5= 


1.72311 


u 5= 


29.3 


r 9= 


-65.000 


d 9= 


14.83 










r 10= 


-256.174 


dl0= 


2.20 


n6= 


1.81264 


ue- 


25.3 


r 11= 


59.300 


dll= 


4.70 










r 12= 


-154.000 


dl2 = 


8.00 


n7= 


1.48914 


1/7= 


70.2 


r 13= 


-38.770 


dl3 = 


0.30 










r 14= 


133.830 


di4 = 


8.80 


n8= 


1.48914 


1/8= 


70.2 


r 15= 


-77.409 


dl5 = 


1.00 










r 16= 


91.270 


dl6= 


8.80 


n9= 


1.62286 


1/9= 


60.1 


r 17= 


-183.159 


dl7= 


10.84 










r 18= 


0.000 


di8= 


40.00 


nio= 


= 1.51825 


1/10= 


63.8 


r 19= 


0.000 















06 (a), (b). (c) ictmrnmscDmrn^^. ?f 

[0 04 0] (mmm4y mtm4(Di9:'wi^>x<DmfS. 
^^tmx'^t. Fi->^^- =2. 3 5. m^^.mm f = 3 

0. 8, fS*=5 2. 9. #gi:ftco=2 9'' (2 8. 4 
3- ) . amtl : 2. 3 5-r*^. fulBS: (1) - 

(5) <Dmmm2<Dmmm^. iUTtcT^-r. 

[004 1 ] f ici^ f 2q= - 0 . 75 
<«4) 



033 



(f lq-d6+ f 2q)/f 0= -0. 3 0 
bf/f3q=0. 93 
d9/f3q=0. 30 
20 ( f 0/f l) /j/dl- ( f 0/f 6) /l/d6= 0. 

8 

mii^CmLitc. ri ( i = 1 1 9 ) «U>XSffi(Dft 
m^m. d i ( i = I'-l 8) fitUlyXm^fcktUyX 

n i ( i = 1 - 1 0 ) Ji, ^U>XOe^-eO®Jfl^^r' 
*)^o < i = 1-^ 1 0 ) 5^SU>X(Z)e,®rcr)r 

[0 04 2] 



r i (mm) 


di (mm) 


n i 




i/i 




r 1= 


64.924 


d 1= 6.00 


nl= 


-1.81264 


J/1 


= 25.3 


r 2= 


232.803 


d 2= 0.86 










r 3= 


42.867 


d 3= 2.20 


n2= 


= 1.62286 


1/2 


= 60.1 


r 4= 


20.600 


d 4= 8.50 










r 5= 


679.513 


d 5= 2.00 


n 3= 


1.48914 


1/3 


= 70.2 


r 6= 


21.645 


d 6=21.90 










r 7= 


62.942 


d 7=ia.70 


n 4= 


1.67000 


U4 


= 48.0 


r 8= 


-35.850 


d 8= 2.20 


n 5= 


1.72311 


u 5 


= 29.3 


r 9= 


-64.058 


d 9=15.37 










r 10= 


-274.016 


dlO= 2.20 


n6= 


1.85504 


ue 


= 23.6 


r 11= 


63.280 


dll= 5.67 










r 12= 


-155.498 


dl2= 8.00 


n 7= 


1.48914 


1/7 


= 70.2 


r 13= 


-38.406 


dl3= 0.30 










r 14= 


130.719 


dl4= 8.80 


ns= 


1.48914 


1/8 


= 70.2 


r 15= 


-78.723 


dl5= 1.00 










r 16= 


90.619 


dl6= 9.30 


n9= 


1.62286 


V9 


= 60.1 


r 17=- 


"190.652 


d 17= 10.80 










r 18= 


0.000 


d 18= 40.00 


nlO= 


= 1.51825 


J/10 


= 63.8 


r 19= 


0.000 













(a), (b) . (c) «*i£^4©J$fflJRM. 1^ 50 .^.iRS. 2lttiRM-e*S. HStC^L/cifiSSJrOlliiSW 



(8) 
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[0043 ] 
#■5. 

[0044] *^?«(D|feflSj£AS^->;^7"A. 

l^-CliSCDT,- DJ-5.<SiliMJi:;^iSffiW^*r3>-'N-i' h 
«:*3irt -5. 

[04] ^:^BJ(D|lifi6NJ2 0C{i&S!S:?U>X<OlR^ia 
[05] *%^C[^Jfe«^3«:1?^.&S??U>X©fiJ^ 

[06] i^^m (Dmmm 3 tci^ ^ u > xoiR^s 20 

[07] :$:^?^©jliSW4tc{^2>!3::¥u:^X<D^gc0 
[1218] *^IBC^]ffi0ll4K:^Sg??t'>XCDiR^0 
[E9] :*J^|«oilJ6JK]IS2«:ii5i«HRe!t::*cfa::?j^;^7^>ic 



i^Pa¥ 1 1 - 1 9 4 2 6 5 

14 

1 HI U>X^ 

2 H2U>Xf¥ 

3 ^3b>;^^ 

4. 8 S:^U>X 

5. 9a, 9b, 9c ^Pem^iSS^ 

6. 1 2 

1 0 m^^m^^m 

1 1 ^^ftlTfe^.^ 

13. 17 \i^rty*Vtiy:i:i;^di 
14 

15.18 mmm:^^v-> 

16. 19 Mi*: 

2 0 ?*^^fiJIil8§ 



[SI] [EI9] 




(9) 



11-19 4 2 6 5 



12] 



(a) 
F 2.4S 



-OS 0.0 0.5 




[|§I4] 



(a) 
F 2.46 

If/ 
J 



-OS 0.0 0-5 
(mm) 



(b) 
0)^8.53 



-OS D.O 0.5 



^AUSie (miD) 



(c) 



-UO 0.0 1.0 




(•) 

P 2.40 



-0.5 0.0 0.5 



(b) 

£i>s2fi.45 



•OJ OH 0.5 
^^ItKS (mm) 




-1.0 0.0 IX) 



F 235 



I 

il 

A 
1 

L 



-0.S 0.0 0.5 
jgfcjg^Sjg (mm) 



(b) 



-OS OX) 0.5 



